Incorporation of NSAIDs in micelles: implication of structural switchover in drug-membrane interaction.
Non-steroidal anti-inflammatory drugs (NSAIDs) of oxicam group are not only effective as anti-inflammatory agents but also show diverse functions. Their principal targets are cyclooxygenases, which are membrane-associated enzymes. To bind with the targets these drugs have to pass through the membrane and hence their interactions with biomembranes should play a major role in guiding their interactions with cyclooxygenases. Here we have studied the interactions of three NSAIDs of oxicam group viz. piroxicam, meloxicam and tenoxicam with micelles having different headgroup charges, as simple membrane mimetic systems. Spectroscopic methods have been used to understand the interaction of these drugs with Cetyl N,N,N-trimethyl ammonium bromide (cationic), Sodium dodecyl sulphonate (anionic) and Triton X-100 (neutral) micelles. Our results demonstrate that the environment of the drugs i.e. the nature of the micelles plays a decisive role in choosing a specific prototropic form of the drugs for incorporation. Additionally it induces a switch over or change between different prototropic forms of piroxicam, which is correlated with the change in their reactivities in presence of different surface charges, given by the change in pK(a) values. These results together, indicate that in vivo, the diverse nature of biomembranes might play a significant role in choosing the particular form of oxicam NSAIDs that would be presented to their targets.